INTERNATIONAL ATOMIC ENERGY AGENCY

‘ @ ’ UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION m
INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

1.CTP, P.O. BOX 586, 34100 TRIESTE, ITALY, CaBLE: CENTRATOM TRIESTE

‘\“
)
@ UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION @ux’

INTERNATIONAL CENTRE FOR SCIENCE AND HIGH TECHNOLOGY

.0 INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS 34180 TRIESTE (ITALY: VIA GRIGNANO, % (ADRIATICO PALACE) P.O. BOX 56 TELEPHONE 00-IM572  TELEFAN 0W0-245°¢ TELEX 4445 APH |

H4.SMR/537-20

SECOND COLLEGE ON THEORETICAL AND EXPERIMENTAL

RADIOPROPAGATION PHYSICS
(7 January - 1 February 1801)

by ICTP, ICSU
and with the of ICS

PROBABILITY AND RANDOM VARIABLES

S. C. Dutta Roy
Indian Institute of Technology, Delhi
New Delhi, india

M BULDISG STraba COSTIERs. 11 TEL 22401 Terbrax 224161 TeLex 460392 Ammanco Guist House  Via Gricrano. 9 TEL 24240 Tereran

224531 TELEN 460449
Micsorsoctssor Lan. Via BEmi 1, 3 TeL 224471 TEcEFax 224163 Trier 460397 Gaunxo Geesy Houst  Via Bemi1. 7

Ter 22400 TerEran 224559 Teoew #6397



PROBADILITY  AND
RANDer  rvteesree VAIABLES.

§C DuT7n Koy
Elabad st Deponrer
Jndanm lh&kM‘L TG'LLW{GY?
N Dl 110 Otp
hadis

’///———
//{_;Tu// Uﬂs; ICTP j"owv‘f‘(
K}ML C‘\ “1 L[\_,‘fvv-ﬂj uww--{ £~.1 {vrw) (Al g

o W“ ", 'r\";\ ”j;‘s‘, n.v'-'\ ’){\"I‘h"’\, T[\-\\Cﬂt‘\ / ﬁ'\-"'\ "? HL’]‘ ‘qﬂl (



B vadann  agerd = o phak hea gt
cvn‘\ PUY WOV AV oAl Somhien T i
I v ihns g grbiane & i dant
yondom ol s, Jeland st

NoTiow  6F  fANA BILITY

M»lf‘f‘[%"""“{ “ YV-’EV~J o r & YA
w—-ﬁw, Sl 'q AP ta(/f'vw‘—» Vi ,.J,‘WM'LM—)' Ut

Ve O A
¢k kiead W’q'-w jp ol -
Lot o
vt A Mlqr‘—'\’\f‘ﬂ’%m qmwwi*‘w

WY NN \
N IM. w*'«"-‘l' A b ol o - 41plv,;wwl-, kbt A ot~
A fovess ’r{r""\ Y\n/vx v (A~ i< Yf/("M W’)

o A etk A At
oe TAn £

wi N = .
e MWafw mo Ay ot ened

“"“[’7 ERLaa NI Ko ganl

()

i Y\A/nti‘us A o -



@

[’L~ SW )2’\/\1‘\&-"" L o N b(c.fw-’:

9\‘ Vi [ NNV b
.\-l-’ € frdod o

T b it 4t
. vt “L“Lp-\m fL« WLS‘ '\; f-.ﬂ»nl' A’G’\

(")

oo mE oS hourd’ 9w f 1’5/,,3» s
ek e ol st g 5 e T el

A )

v L “
Y\ij:: W ":{ l‘.‘/vx g»{,l,wj;\? ‘QM | b-/l""u Hzan £~
v a 4 WM}‘WQ kT~ okt 3-\2!%( ¢y -



&
o ad S

W s ku/vw% bfvs el W L B prﬂanL,g“
Sp b panninly € T bpte :
T Awuifl ehiimtdary ptvon
2. A demq £ evet MMS%Q"LS
A kirms PC) ammpet b tmcks
. Lﬂmﬁ/’w— dom € ok by T 0
P g (3)
() Ple)=
(W) o< P(M &1
5t wwom @ sl

(4}

W/ gy A+B
othomi. b B Lian |
pacn):  plape P ()

P,..r’:u.w-, D) ,(]l‘) ard Al ot Unmes ttr LA 1-
N A e
WW e () G k(1) o
e~ 1) ovvape b e oy an
i M b, TR odipak agiim (WY
o ( Uiy A b e rinl e
. Tham Yl MM" ek
Na + NK W ) thm

A ol v
wr  ove—t A ‘
it b ocw Ny s
ne B oCirvs v~ Npep ™

n
T
" . o 3 ¥)
Do b s pradiomehot b AT -



9

ELEMENTIY DLaEATIES
pACH NI L TY

Prpdy 4 P(F)= I- PLA) | ¢
Ui .E=W‘.W:\WFA ,

. ._____.-A - ol ovt~b
epnls 2y, M pomdreethy ,,,,M "

A Aot 1 R OWE~u L)

~

(¢
P(AI) = (/rt,

Ay Ar -~
Ay + Ao+ E---

= 4
e ptA\)fP(A\.)—*-— -(-Ptﬁm)’
PAP("‘ ‘L\ H W(M‘L’M 1‘0"“"’“’) e I“’ reu—‘
(=1, 21°- M. :
sl

g2 ks A e a0
(g3 e

Jrethiat ) Hum ‘,m%'uj_{ R X

0 “\’ I
- PLA—+M= pLA) £ PR) - P (AR)

Whes  Pag o etk M‘J’\"L#’ o =yt

| \‘A p—l Q\ " ' '
Pag T pelrails§” L T ey B NS~
AG 0 ’ LVM v:eﬁ (“)
PLAD)= A
W M= v\e.f\w ‘l'{"!rtfl}a_\ﬁ o s

SW;J/‘/LM, ~ nhah A T e i o

(9)

¥



€

cepmTonm  fAAEAILLTY
T ekl owek (b qein thet vt A
S vk 2wl e bartihioned prbabilh A 8
ol g P(B/A) . M5y o4

goein A
P(A) +0, P A @ _ by
pp/ny -  PLEAL ( «
P(A) :

Phﬁ(tu, lbot e e | Appdeee A

f\ ocr~ XW‘-"‘Z;;'{LA/_// nA b A OCCAAT - T
na 2 VAN {-€.
Nap & ¢
V\A
'(t-\LVASvI-ﬁ«-« YMW%BT”"‘“IAN—»
ocod . FY lare n,  Narjna = PR O €
R 1Y S oA L
el RA) = 2oL % T T
= P(AB) [e(a)
Thuaa )
plasY= PDIA)PLA)= plasp) P8y 13
T aladan
poja) _ PLA/) ()
pPLR) S PLmy

U BE ol o poam W ary ks
AL ke @, e P(RIA) = PURY , TUA[A)= PL)

P(Aan)= plA) PLE) Y



®

LAMOR  VALIADLES | ‘
A M“W“'L ,\N-,g-p‘...,.}\.__ﬁ - Wkwwv\ln' W 4 ﬁJﬁW"M

Wheid | koo o Ty
ﬁ&tﬂkv alh +w-(4<rv~l WA A/SV"‘W \;) &~ I@Mb S'P#'L(va‘i
W\A y AP Y e Ml rasd Y\W‘HM - U,..Lb—/{

N Ad \ﬂMAa\JwL (ﬂ\/) (L'# -QMW~’(IM—-'U{

1o o paa T icvw-;Ls}-AuS,T&wﬂ« AV
ppeiihah L Ao e o ki X () st

R
Lkt Avrba g pet -G
o W KB 2 e dwr (Al v bem
"b@‘;‘:;b ot 4, Ao b wnlws n,ww*w
ek wt, L(0) - A
bers  ti- W}-KMQD\

w fhee A o d¢ .

P(xer) =wo  Fx(¥) (17

ik ol oo T cumelebt ARt b
iy T Ao bt fped At R K

Q) fan VS YR
L0¢ Ry &l 14
2. Fo() € P (v Y Ao (7

Lot A e dsbiny dramch— F(Y)
pv&o-iaibix’ dauwi;“ t—w,_ct.‘,_ ,)fx(_u:

E T A (N

Tha b
L el T
(18)



o ®

a4tk \)wbab\(a[‘, A H
Y (yetoe> i ‘ |
+ < Tl NN -
t ﬁ\_ % ¢ 1~) N P (KS- +~ ) - P(X_ l)
AW S

= FK (‘-"'J'— FX(“J
e 14
= e A U J
- L, xl |
o Fr =4~ b (-o) =0 +F el
; A | 10)
\\‘") v S-(f ﬂg’ kl}d"l-:' | (
X -

Zot

(t"L }
—~ W it : qaﬂ“" Fd A L‘
A ‘“Kh”hlq M Ct\JVV‘ - [‘ Lfcrorr cab i1

honnqa"\z Ak He }-\;.lq.i o

VAL fANDOR VA ANLES

ok At
5o el Yo TL‘W’L

U O R
{w ::\/ Kq\ 9) = P(X&i)vé%) lilJ
13 A

I Fxy (wiy) = O
L (dm ’a\'F‘('Y ('1,'5) 62
g’x,y (117) - __470_{_%?—" § ;o

: " - ! - n
- - s Y : | !u ;
¢ AL yhr

bl Y-



B

Nw-"'} d”t"’:’“p‘.""; Fx,1 v A Mcmu‘(ﬁm r\wcqu&v;f
WLMM 4 A A § and Y . Tty _F*_'Y >/0\M—-4

Idl(d';xd("“-“)“d‘y = (23)
b

y

Alo, note thet
o K |
Frl® = La La ‘val‘/(i’;?)d“ 13 GL{'J

Y T A gk
‘Fx("")c I: "Fx.y(hﬂ dy

Tny A P}~ damily” gt Frln) més bt
Bhhaaed v T BWL probabills M»Wd«%'
£yiy () by seh ety & O M o
P WA (2 A RV Y- G B

Fls) . fxy wmb ) we

b

b R ' . '
h;,,,( ard ¥ b b et RV 3 ijm—fwl]’&—-{ .
tw"";" {"AN\*I"),’WAM [ qu‘w—wly donn 5 +-u--v‘f1.‘“ N Y

Y\N“’;"‘ ot =W v J*'tmm;" by

- A + Y
£ ()
'{t’w_kvwﬁxn sabo i
20 23)

£ (%) *=¥

ol
Si}vw, x> Wy = |
s



) ®

9}, YXasd v M‘(’j‘lﬂ*\%‘ku—lﬂ—) ML.LL-.,].a.e.,-J.»-t,i-Lw

O (7 x=*)"= folv)
vk ’ |
Loy (x9) = Fe fy19)
crrTuTcrt  fvEnkets
The miaa~ o MP‘I’&(‘F‘"L“" ‘\)ARV:‘X";
M—w\-‘wb‘v )
I: mx = E[)(] = I—d 1.&((\]1‘ (_2"3)

.Ly:pcd—a)-\'u«\ o
oua E o - bﬂl.uu—-(}wd-r g b |
ol
ELaw)= [, 90t

A - ol A H{X) = > S (o t—
Y"f{’\ mowda 4 W\qr d«—-%jp-\ﬁ'vﬂ‘ {—v.—-uf-w\—

ot VX [-e.
o W J - i 1)
* E[i] J; + {:}((1\) 1 (3
n=i Tl—-x«mum wls My ‘-’-‘_:—L- (,jL.uz(/_
n: L Wﬁ 1‘1—« A~ fv\h-*‘vf‘-t"'"' 1?'.
enhd
T wnay &b dnf p Md’V‘*“‘—}"-T‘“'V:'L
Cdmid vnoww-"'é w
e [ k- ) ) [T ) s
) : s



@ ©

A nt ] Ha RV L N
v [x) = E[&- "‘r‘ﬂ :L (X-Mx-) fo(rds (B

Lot WAt v Ul s J; b
(bl the ¢ honardnrd At~ - RV X -
frs & weirwns | He AA—‘-P,QAM\‘:‘ ’[%ﬂ_vrwi%
Ad o et ke Wy E[X‘];é"‘” e
E[x‘], Tzt a0 e .

Ag E[gm— 27"\;:%"""!]

x ) * i ™m [ ]
— 12 - 2 %

‘I‘t\w % 1=o0 (\ZV' YNALM KV) ) GLML '{'Ark
W.
TJowr HUHE'N‘Tf

x and Y. Jond prvereionhs

TIP T TR U

nremy . I ) dndy  €39)
' 2) ArL
E["LJVk_]’_L _E 7 ‘fx.‘l( \
‘ vl ..»-f«oﬁiﬂ—-&
who ) o o poiin HFAA % W s[xv]. T
. - (,JLJ W :t[

P b I Y) G a4 T
oarthahe 4 X- efx) At y- €l
(cVOArnd {a:‘a
Cov XY‘)‘: 3

[ = g [x¥]) = M ( /

Lt ¥ ard € b the mmn VXY At



@@
_ P |
e corels b et o ¥ At by
p- Cov¥v) /(a’,\ ) (33

xmfi PUTEVRNT LY T %%—» owfxﬂro
\Nuk'lvm (3L/

..‘t_w

T~ YLv'j

et o o Hugreed | E[**I]co

SovRLE
Stemn  Hraagem, Db Levrmessithrons | Jobon b1 1487 .






